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(54) CLOCK SYNCHRONIZING SYSTEM 

(57)Abstract: 

PURPOSE: To decrease the number of types of the 
equipments forming a network by using a medium converter 
(light/electricity converter circuit) of a single type. 
CONSTITUTION: The optical single received from a receiver 
optical cable 101 is converted into the electric signal by a 
light/ electricity converter circuit 102 and then sent to an 
electric interface circuit 1 04 via a 1 st synchronizing signal 
detecting circuit 103. The signal which undergone the 
retiming through the circuit 104 is converted into a bipolar 
signal by a unipolarity/bipolarity converter circuit 105 and 
sent to a transmitter electric cable 106. Meanwhile the 
electric signal received from a receiver electric cable 107 is 
converted into a unipolar signal by a bipolarity/unipolarity 
converting circuit 108 and then sent to an optical interface 
circuit 110 via a 2nd synchronizing circuit 109. The signal 
undergone the retiming through the circuit 1 10 is converted 
into an optical signal by electricity/light converting circuit 
1 1 1 of the same type as the circuit 102 and sent to a 
transmitter optical cable 112. 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 


CLAIMS 


[Claim(s)] 

[Claim 1] The light / electric conversion circuit which changes into an electrical signal the lightwave 
signal received from the receiving-side optical cable, The 1st synchronizing signal detector which 
extracts a clock from a receiving side and extracts m bits from a receiving-side signalling channel while 
outputting the electrical signal which inputted the electrical signal outputted from light / electric 
conversion circuit, and was changed and taking the synchronization of a frame, The electrical-and- 
electric-equipment side interface circuitry which outputs the signal by which inputted the outputted 
electrical signal and retiming was carried out from the 1st synchronizing signal detector, The unipolar / 
bipolar conversion circuit which inputs the signal by which retiming was carried out, outputs a bipolar 
signal, and is sent out to a transmitting-side electrical cable, The bipolar / unipolar conversion circuit 
which inputs the bipolar signal received from the receiving-side electrical cable, and outputs a unipolar 
signal, The 2nd synchronizing signal detector which extracts a clock from a receiving side and extracts 
m bits from a receiving-side signalling channel while outputting the electrical signal which inputted the 
unipolar signal and was changed and taking the synchronization of a frame, The clock selection circuitry 
which inputs the clock extracted from the receiving side of the 1st synchronizing signal detector and the 
2nd synchronizing signal detector, The control circuit which inputs m bits extracted from the receiving- 
side signalling channel of the 1st synchronizing signal detector and the 2nd synchronizing signal 
detector, The clock synchronous system which consisted of a light side interface circuitry which outputs 
the signal by which inputted the outputted electrical signal and retiming was carried out from the 2nd 
synchronizing signal detector, and the electrical and electric equipment / optical conversion circuit 
which inputs the signal by which retiming was carried out, outputs a lightwave signal, and is sent out to 
a transmitting-side optical cable. 
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DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Industrial Application] About the media-conversion equipment of ISDN, one side is an optical 
interface, another side is an electric interface, and especially this invention relates to the equipment 
which has light / electric conversion function in equipment. 
[0002] 

[Description of the Prior Art] Conventionally, that by which what is furnished to a subscriber side with 
this kind of media-conversion equipment is furnished to a network termination (henceforth "NT") and 
network side is called the digital circuit access and terminating equipment (henceforth "LT"). 
[0003] The present condition is that for example, the inside of the exchange or the system in member's 
house is an electric interface, these equipments have light / electric conversion function, and have the 
functional almost same function, respectively when the subscriber's loop consists of optical interfaces, 
but the equipment of dedication is used, respectively when locations within the net differ like whether a 
subscriber side is furnished or a network side is furnished. 

[0004] Moreover, as a basic clock used within these equipments, the clock by the side of a network is 
used fundamentally. That is, LT will use the clock by the side of an electric interface, and NT will use 
the clock by the side of an optical interface. 
[0005] 

[Problem(s) to be Solved by the Invention] However, it is expected that the gestalt of a communication 
network becomes still more complicated as communicative release will be promoted from now on. In 
this case, as for the media-conversion equipment as for which the synchronization of a clock is made 
only to one side of the medium which changes like conventional media-conversion equipment, an 
application is restricted. Specifically, such media-conversion equipment had the trouble that it could use 
only for the equipment (for example, network termination ******** NT) which occupies the specific 
location in a network. 

[0006] Moreover, although there was also a method of setting up whether it should synchronize with the 
clock which prepares a transfer switch into equipment and is received from which medium, when a 
setup was mistaken, even if it mistook not operating normally and a setup, since it was visible as a slip 
of a transmission-line interface, there was a trouble that the mistake of a setup could not discover easily. 
[0007] the class of device which constitutes a network when one kind of media-conversion equipment 
(light / electric conversion circuit) is used for the purpose of this invention - a knife - it is in ******. 
[0008] 

[Means for Solving the Problem] The light / electric conversion circuit which changes into an electrical 
signal the lightwave signal which received this invention from the receiving-side optical cable in order 
to attain the above-mentioned purpose, The 1st synchronizing signal detector which extracts a clock 
from a receiving side and extracts m bits from a receiving-side signalling channel while outputting the 
electrical signal which inputted the electrical signal outputted from light / electric conversion circuit, and 
was changed and taking the synchronization of a frame, The electrical-and-electric-equipment side 
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interface circuitry which outputs the signal by which inputted the outputted electrical signal and 
retiming was carried out from the 1st synchronizing signal detector, The unipolar / bipolar conversion 
circuit which inputs the signal by which retiming was carried out, outputs a bipolar signal, and is sent 
out to a transmitting-side electrical cable, The bipolar / unipolar conversion circuit which inputs the 
bipolar signal received from the receiving-side electrical cable, and outputs a unipolar signal, The 2nd 
synchronizing signal detector which extracts a clock from a receiving side and extracts m bits from a 
receiving-side signalling channel while outputting the electrical signal which inputted the unipolar 
signal and was changed and taking the synchronization of a frame, The clock selection circuitry which 
inputs the clock extracted from the receiving side of the 1st synchronizing signal detector and the 2nd 
synchronizing signal detector, The control circuit which inputs m bits extracted from the receiving-side 
signalling channel of the 1st synchronizing signal detector and the 2nd synchronizing signal detector, It 
constitutes from a light side interface circuitry which outputs the signal by which inputted the outputted 
electrical signal and retiming was carried out from the 2nd synchronizing signal detector, and the 
electrical and electric equipment / optical conversion circuit which inputs the signal by which retiming 
was carried out, outputs a lightwave signal, and is sent out to a transmitting-side optical cable. 
[0009] 

[Example] Next, this invention is explained with reference to a drawing. 

[0010] Drawing 1 is the block diagram of one example of this invention. In drawing 1 , the lightwave 
signal received from the receiving-side optical cable 101 is changed into an electrical signal by light/ 
electric conversion circuit 102, and is sent to the 1st synchronizing signal detector 103. In the 1st 
synchronizing signal detector 103, while taking the synchronization of a frame, m bit 121 which 
similarly extracted the clock 123 extracted from the receiving side from the receiving-side signalling 
channel to the clock selection circuitry 124 is sent to a control circuit 125. Moreover, the input signal 
130 which received and was changed into the electrical signal is sent to the electrical-and-electric- 
equipment side interface circuitry 104. The signal by which retiming was carried out by the electrical - 
and-electric-equipment side interface circuitry 104 is changed into a bipolar signal by the unipolar / 
bipolar conversion circuit 105, and is sent out to the transmitting-side electrical cable 106. 
[001 1] On the other hand, the electrical signal received from the receiving-side electrical cable 107 is 
changed into a unipolar signal by the bipolar / unipolar conversion circuit 108, and is sent to the 2nd 
synchronizing signal detector 109. In the 2nd synchronizing signal detector 109, while taking the 
synchronization of a frame, m bit 122 which similarly extracted the clock 120 extracted from the 
receiving side from the receiving-side signalling channel to the clock selection circuitry 124 is sent to a 
control circuit 125. 

[0012] m bits here are explained with reference to drawing 2 . Drawing 2 shows the frame format of a 
primary-PCM-group circuit. F bits of the 4th, the 8th, the 12th, the 16th, the 20th, and the 24th frame are 
used as a frame alignment signal, and F bits of the 2nd, the 6th, the 10th, the 14th, the 18th, and the 
22nd frame are used for detection of a bit error as shown in drawing 2 . F bits of odd frames other than 
the above are m bits said here, and is usable as a data link of 4 kilobits per second. In the one example of 
this invention, it is considering as the selection information of partner equipment which should 
synchronize a clock by inserting the specific pattern beforehand decided from the partner equipment 
which has the clock which should synchronize to these m bits. 

[0013] Moreover, the input signal 131 which received and was changed into the electrical signal is sent 
to the light side interface circuitry 1 10. The signal by which retiming was carried out by the light side 
interface circuitry 1 10 is changed into a lightwave signal by the electrical and electric equipment / 
optical conversion circuit 111 of the same class as light / electric conversion circuit 102, and is sent out 
to the transmitting-side optical cable 112. 

[0014] In a control circuit 125, it receives from a light side and both electrical-and-electric-equipment 
side, m bits is checked, and the clock selection circuitry 124 is controlled to choose the receive clock of 
the way which detected the signal which shows a host side. 
[0015] 

[Effect of the Invention] As explained above, the effectiveness of making a network design easy with 
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****** is acquired in the class of device which constitutes a network since this invention made the 
inverter by the side of a network and a subscriber serve a double purpose by one kind of light / electric 
conversion circuit. Moreover, in order to choose automatically the clock of the side which should 
synchronize, the effectiveness that malfunction by setting mistake can be prevented is also acquired. 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 


[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of one example of this invention. 

[Drawing 2] It is drawing showing the number of multi-framing used for one example of this invention, 
and the relation of F bits to multi -framing. 
[Description of Notations] 

101 Receiving- Side Optical Cable 

1 02 Light / Electric Conversion Circuit 

103 1st Synchronizing Signal Detector 

104 Electrical-and-Electric-Equipment Side Interface Circuitry 
-105 Unipolar / Bipolar Conversion Circuit 

106 Transmitting- Side Electrical Cable 

107 Receiving-Side Electrical Cable 

108 Bipolar / Unipolar Conversion Circuit 

109 2nd Synchronizing Signal Detector 

110 Light Side Interface Circuitry 

1 1 1 Electrical and Electric Equipment / Optical Conversion Circuit 

1 12 Transmitting-Side Optical Cable 
120,123 Clock 

121,122 m bits 

124 Clock Selection Circuitry 

125 Control Circuit 
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DRAWINGS 


[Drawing 1] 
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[Drawing 2] 
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